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Abstract 
The National Systems of Innovation (NSI) concept came into being in the late 1970s. 
Since 1992 the approach has been adopted surprisingly fast by academia as well as by 
national governments and international organisations such as the OECD and European 
Union. The NSI approach helps to understand how innovation evolves and what the 
elements and framework conditions are that determine and affect innovation and eco-
nomic development. It offers a 'richer picture' of reality compared to mainstream theo-
ries on innovation. The NSI approach also offers policy makers the potential to derive 
more appropriate leads for government intervention in innovation. The alternative view 
on innovation in NSI literature has opened the way for the identification of new ration-
ales for government intervention, the so-called system failures. This study operational-
ises the NSI conceptual framework for SMEs. It drafts characteristics of an SME NSI and 
the system failures therein. The study also derives a number of leads for SME innovation 
policy. 
 
Keywords: national systems of innovation; market and system failures; SME-specific in-
novation policies 
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1 Introduction 
Aim of the study 
The National Systems of Innovation (NSI) approach is a young but successful approach 
to help to understand how innovation and interactive learning evolve in national 
economies and how they propel economic prosperity and international competitiveness. 
The NSI approach has been embraced by policy makers all around the world, because 
this approach offers them the potential to derive more appropriate leads for innovation 




The main aim of this study is to add to the understanding of the NSI approach. The re-
search questions addressed in this study include: What are the main concepts, value 
added and shortcomings of the approach? And: How does the NSI approach offer pol-
icy makers the potential to derive more appropriate leads for innovation policy?  
 
One aspect of the NSI approach is that it does not distinguish between individual com-
panies or groups of companies in the system. The NSI literature treats companies as 
identical organisations. In this study we apply the conceptual framework of the NSI ap-
proach to innovation by small and medium-sized enterprises (SMEs). SMEs are an impor-
tant source of employment and growth in the Netherlands. In this study we describe 
innovation by SMEs using the conceptual framework of the NSI approach. By doing so 
we actually draft characteristics of an SME NSI, including the system failures that occur 
in this SME NSI. As such, the study should provide a grip for the improvement of the 
innovation system in The Netherlands and the role of SMEs in particular. 
 
Structure of the report 
This report is organised as follows. In chapter 2 we discuss the NSI approach (its history, 
theoretical roots and main concepts) and assess the value added and the shortcomings 
of the approach. In chapter 3 we illustrate how the NSI approach can offer policy mak-
ers the potential to derive more appropriate leads for innovation policy. This chapter 
also presents a newly configured framework of system failures. Next we apply the con-
ceptual framework presented in chapters 2 and 3 to innovation by SMEs. In chapter 4 
we draft a characterisation of an SME NSI and the system failures that occur (or may 
occur) in it. Chapter 5 presents the conclusions from the analysis in this study and for-




 The Dutch Ministry of Economic Affairs uses the term Dynamic Systems of Innovation (DIS) to take 
account of the fact that, for a small and open country like the Netherlands, the international dimen-
sion has an increasing impact on the innovation system, partly at the expense of the national char-
acter.   9 
2  NSI: history, roots and key concepts 
2.1 Introduction 
The NSI concept came into being in the late 1970s when members of the IKE group at 
Aalborg University, Denmark, began to integrate a French structuralist approach to na-
tional systems of production in the Anglo-Saxon tradition in innovation studies, in order 
to explain international competitiveness. The concept gained ground after the publica-
tion 'National System of Innovation - Towards a theory of innovation and interactive 
learning' by Lundvall and others in 1992. Other names that are associated with the 
birth and growth of the NSI approach are Freeman (1987), Nelson (1993) and Carlsson 
(1997). 
 
The notion inherent in the NSI approach of innovation as an interactive and socially em-
bedded process entailed a novelty in mainstream theories on international competitive-
ness and economic growth. In classical growth models (e.g. Solow, 1956 and 1957) in-
novation was considered as exogenous to the economy and could harm the economy's 
equilibrium. These models did not explain innovation. In new growth models (e.g. Ro-
mer 1990, Grossman and Helpman 1991, Aghion and Howitt 1990) innovation is en-
dogenous. Yet the concept of innovation in new growth models is completely different 
from the NSI approach. With the NSI approach thinking on innovation has moved away 
from the linear approach, which assumed that efforts in research and development 
cause innovation and commercialisation and subsequently better economic perform-
ance. Innovation is an interactive process in which its key actors, e.g. firms, interact 
with a manifold of other actors in their environment (research organisations, customers, 
regulators), influencing this innovation process. Innovation is therefore understood as a 
very complex process with intricate causal links (Technopolis 2001).  
 
Since 1992 the approach has been adopted surprisingly fast by academia (leading e.g. 
to a special issue on NSI in the Cambridge Journal of Economics in 1995) as well as by 
national governments and international organisations such as the OECD and European 
Union. 
2.2 Theoretical  roots  and basic assumptions 
The NSI approach has its roots in theories of innovation, interactive learning and in evo-
lutionary economics (see e.g. Dosi 1988). Basic beliefs are adopted from the innovation 
and interactive learning theories, such as the belief that firms do not innovate in isola-
tion, but are in constant interaction with other actors in the system, profit and non-
profit actors (e.g. universities, public research laboratories). Their innovation activities 
are hence strongly affected by these interactions. Furthermore, an organisation's possi-
bility and inclination to innovate will be affected by legal conditions, rules and norms. 
The influences of these theories can most explicitly be found in the NSI approach as 
used by Edquist, Lundvall and others (see below). From these theories on innovation 
and learning, the two basic assumptions (Lundvall 1992:1) that underlie the NSI ap-
proach are derived: 
−  First, it is assumed that the most fundamental resource in the modern economy is 
knowledge and, accordingly, that the most important process is learning. The fact 
that this resource differs in crucial respect from the traditional economic resources 10   
makes standard economics less relevant and motivates the development of an al-
ternative paradigm. 
−  Second, it is assumed that learning is predominantly interactive and therefore a so-
cially embedded process, which cannot be understood without taking into account 
its institutional and cultural context. Because of this the development of nation 
states is considered a crucial process in understanding the acceleration of learning 
and innovation which propelled industrialisation in the 19th century. The process of 
internationalisation and globalisation now challenges this role of the nation state. 
 
Whereas the theories of innovation and learning focus more on the meso-level, with the 
interaction between actors in the economic system as its level of analysis, the elements 
taken from evolutionary theories focus more on the macro level. Concepts such as re-
production, creation of novelty and variety, and selection play an essential role (see e.g. 
Nelson 1987, Nelson and Winter 1977). Crucial to the evolutionary approach is that a 
system is in constant flux and that it does not reach equilibrium. This understanding has 
been adopted in the NSI approach with its emphasis on constant transition. In this view, 
innovation is aimed at producing products and processes that better fit their constantly 
changing environments and are selected and will be re-selected again by that environ-
ment. Hence, neither products nor the economic system ever reach a perfect end-state 
(equilibrium). For government policy this implies that policy measures should not be 
aimed at achieving a set goal, but should rather aim to facilitate the processes of nov-
elty creation, variety, adaptation and selection.  
2.3 Key  concepts 
The main argument for introducing the NSI approach is to provide an alternative for the 
well established neo-classical paradigm that focuses on scarcity, allocation and ex-
change in a static context. The NSI concept offers an alternative that presents a much 
more holistic and dynamic view on economic development. An important advantage of 
the NSI approach is that it pays attention to how R&D might lead to innovation, but 
also how innovation might be triggered by the market or producer-user relationships 
for example. This 'how' question can be answered only by looking at all elements of the 
system that influence the innovation process. These mechanisms include efficient 
knowledge transfer between R&D institutes and companies, inter-firm cooperation in 
networks, and efficient intellectual property rights (IPR) regimes. The NSI approach ac-
knowledges that innovation is an interactive, non-linear process in which actors, e.g. 
firms, interact with a manifold of other organisations (e.g. research institutes, custom-
ers, authorities, financial organisations). These interactions are governed by institutions 
(e.g. IPR, regulations, culture). This complex process, characterised by reciprocity and 
feedback mechanisms, determines the success of innovation (e.g. Freeman 1987 and 
1988, Lundvall 1992, Nelson 1993, Edquist 1997).  
 
Figure 2.1 gives an example of a schematic representation of a NSI.   11 
Figure 2.1  Schematic representation of an NSI 
  Source: Ministry of Economic Affairs. 
Although the NSI approach has been highly successful judging from its fast diffusion 
and although it is considered promising, none of the protagonists considers the ap-
proach to be a formally established theory (Edquist 1997).
1 The definitions of the key 
concepts and the boundaries of the NSI have not (yet) been defined unambiguously:  
−  Innovation: Innovation can be defined in various ways, ranging from incremental 
to radical innovation, and from product to process innovations. Definitions may 
vary from very broad to narrow, but all authors focus on technological innovation 
and are interested in organisational and institutional change.  
−  National: Although most authors discuss the accurateness of a national approach 
in the light of increasing internationalisation and globalisation, they make a strong 
plea for a national focus since the nation state is typically the arena in which cul-
tures and institutions are rooted. Furthermore, the national focus is helpful for gov-
ernments since this is the specific context in which a national government inter-
venes. However, the NSI concept may just as well be applied in a supranational or 
regional context, or in a sector or industry (technology focus), or in a combination 
of both.
2  
−  System: Essential for the understanding of innovation and learning is that the 
whole system is considered. A general definition of a system is: 'complexes of ele-
ments or components that mutually condition and constrain one another, so that 
the whole complex works together, with some reasonably clearly defined overall 
function' (Fleck 1992:5). Where the boundaries of this system lie, is left open to be 
able to include all elements that are relevant for example to analyse a system or de-
sign policy (Lundvall 1992, Edquist 1997). Systems are partially consciously built 
(e.g. by the state) and partially spontaneously evolved. 
 
As a result of the 'conceptual ambiguities' (Van Tulder et al. 2000) the contributions to 
the literature on NSI are quite diverse. The technological systems approach (Carlsson 
 
1
 It is for this reason that throughout this report we refer to the NSI approach as opposed to the NSI 
theory. 
2
 The Dutch Ministry of Economic Affairs uses the term Dynamic Systems of Innovation (DIS) to take 
account of the fact that, for a small and open country like the Netherlands, the international dimen-
sion has an increasing impact on the innovation system, partly at the expense of the national char-
acter. 
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1995) emphasises that innovation systems differ for various technological fields and 
hence the approach should be sectoral rather than national. Within technological inno-
vation the focus can be on a certain type of technology or a technological regime 
(Malerba and Orsenigo 1990, 1993 and 1994) or a type of innovation (e.g. national sys-
tem of biotechnology innovation in Bartholomew (1997). Saxenian (1994) can be seen 
as a good example of the regional approach. She studied 'regional industrial systems' 
such as Silicon Valley, and Route 128. Close to this approach are the studies of 'indus-
trial districts', which have gained ground since Marshall introduced the concept (see 
e.g. Piore and Sabel 1984, Pyke, Becattini and Sengenberger 1992). 
2.4  Value added and shortcomings of the NSI approach  
The conceptual ambiguities and the subsequent diversity in the literature notwithstand-
ing, the NSI approach has two important advantages. First of all the NSI approach helps 
to understand how innovation evolves and what are the elements and framework con-
ditions that determine and affect innovation and economic development. It offers a 
'richer picture' of reality compared to mainstream growth models. Second (and related 
to the first advantage), the NSI approach offers policy makers the potential to derive 
more appropriate leads for government intervention in innovation. This issue will be fur-
ther elaborated in the next chapter. 
 
A downside of the NSI approach is that the theoretical framework it offers, is (necessar-
ily) rather abstract. The conceptual framework of the NSI approach offers only a view of 
the elements and framework conditions that determine and affect innovation processes 
in general (see e.g. Figure 2.1). In reality there are numerous innovation processes. Each 
has its own specific (sub-)system of organisations, interactions and institutions, with its 
own specific causal links, determining and affecting it. To obtain a more specific grasp 
of the characteristics of a NSI the conceptual framework has to be 'operationalised' at 
appropriate levels. Hence the conceptual framework of the NSI approach can be used 
only as a 'focusing device' (Lundvall 1992).  
 
In the present research project the conceptual framework of the NSI approach will be 
operationalised for innovation by SMEs. This is elaborated in chapter 4. 
   13 
3  NSI and innovation policy
1 
3.1 Introduction 
The NSI approach offers policy makers the potential to derive more appropriate leads 
for interventions than the neo-classical market imperfections approach could. Although 
it is recognised that the market imperfection framework is powerful under some cir-
cumstances, it is claimed that the market failure approach is not able to capture the key 
elements of technological progress (OECD 1992) and that it is particularly weak in iden-
tifying where subsidies should go, i.e. which organisations should be supported (Edquist 
et al. 1998). It thus has limits as a rationale and guide for innovation policy design 
(Hauknes and Nordgren 1999). 
 
The market failure framework proposes a rather linear innovation process in which R&D, 
through the development of new products and processes automatically leads to suc-
cessful commercialisation (innovation). In this interpretation innovation policy would 
consist mainly of generic policy measures aimed at stimulating R&D. The NSI approach 
has the potential to offer a 'richer picture' of reality, thereby overcoming the disadvan-
tages of the neo-classical approach. It does take into account the institutional context in 
which actors operate and acknowledges that not only markets play a role in the econ-
omy, but so does the public sector (and thus non-market factors). 
 
By paying more attention to the basic mechanisms that shape the system, instead of 
viewing the system as a market with anonymous players, the NSI approach does carry 
the potential to give leads on effective government intervention when such intervention 
is warranted. By identifying the interactions between actors and institutions, the NSI 
approach uncovers the actors and mechanisms that lead to successful innovation that 
were left untouched by the market imperfections approach. Thereby it offers the oppor-
tunity to better identify where public support should go (which actors to address, for 
example) when innovation is hampered, and is more helpful for policy makers from a 
practical and specific point of view (Edquist et al. 1998).  
 
By introducing this alternative view on innovation, the NSI literature has opened the 
way for the identification of new rationales for intervention, the so-called system fail-
ures. This will be addressed in this chapter. 
3.2 System  failures 
The basic conceptual underpinnings of the NSI approach are, first, that innovation does 
not take place in isolation. Interaction is central to the process of innovation, i.e. inter-
action between actors (firms, universities, intermediaries, etc.) within the framework of 
existing institutional rules (laws, norms, technical standards etc.). Central to the concept 
of interaction are both cooperation and interactive learning (Lundvall 1992). A second 
assumption is that institutions are crucial to economic behaviour and performance 
(Smith 1997): legally or customarily institutions, such as regulation, law, norms and cul-
ture, form the 'rules of the game' or 'the codes of conduct' that evolve because of their 
 
1
 This chapter draws on an article soon to be published in Technovation. 14   
function in reducing uncertainty in the economic system. Third, evolutionary proc-
esses
1, which in a process of generating variety, selecting across that variety to produce 
patterns of change and producing feedback from the selection process to variation 
creation (Hauknes and Nordgren 1999), create novelty by a process of constant interac-
tion, or transmission, among heterogeneous actors in a population (Smith 1999). The 
creation of such novelty is necessary to maintain the diversity that makes selection pos-
sible (Nelson 1995; McKelvey 1997). Systemic imperfections can occur in all these basic 
elements if the combination of mechanisms is not functioning efficiently. If so, learning 
and innovation by actors may be blocked slowing down the innovation system as a 
whole.  
 
Various authors, such as Carlsson and Jacobson (1997), Smith (1997), Malerba (1997), 
Johnson and Gregersen (1994) and Edquist et al. (1998) look carefully at these systemic 
imperfections, with the following list of system imperfections as result: 
−  Infrastructure failures (Smith 1999, Edquist et al. 1998) being the physical infra-
structure that actors need to function (such as IT, telecom and roads) and the sci-
ence and technology infrastructure. 
−  Transition failures (Smith 1999) being the inability of firms to adapt to new tech-
nological developments. 
−  Lock-in/path dependency failures (Smith 1999) being the inability of complete 
(social) systems to adapt to new technological paradigms. NB: Edquist et al. (1998) 
address the same failure but do not distinguish so strictly between transition and 
lock-in failure. 
−  Hard institutional failures being failures in the framework of regulation and the 
general legal system (Smith 1999). These institutions are specifically created or de-
signed (Edquist et al. 1998) for which reason Johnson and Gregersen (1994) refer 
to them as formal institutions.  
−  Soft institutional failures being failures in the social institutions such as political 
culture and social values (Smith 1999, Carlsson and Jacobson 1997). These institu-
tions evolve spontaneously (Edquist et al. 1998) for which reason Johnson and Gre-
gersen (1994) refer to them as informal institutions. 
−  Strong network failures (Carlsson and Jacobson 1997) being the 'blindness' that 
evolves if actors have close links and as a result miss out on outside new develop-
ments. 
−  Weak network failures (Carlsson and Jacobson 1997) being the lack of linkages 
between actors as a result of which insufficient use is made of complementarities, 
interactive learning, and creating new ideas. Malerba (1997) refers to the same 
phenomenon as dynamic complementarities failure. 
−  Capability failures: Smith (1999) and Malerba (1997) refer to the phenomenon 
that firms, especially small firms, may lack the capabilities to learn rapidly and effec-
tively and may hence be locked into existing technologies, thus being unable to 




 Evolutionary processes depend on the following premises: 
−  Bounded rationality of agents - Rather than optimising a mathematical function, firms use simple 
rules of thumb to make investment decisions. 
−  Diversity - Rules of thumb differ from one firm to another.  
−  Asymmetric information is a condition for successful innovation rather than that it should be pre-
sented as being a market failure. Without asymmetry there can neither be novelty nor variety 
(Hauknes and Nordgren 1998). 
−  Path dependence - Technological progress (learning) is cumulative - the ability of firms to inno-
vate is dependent on what they have been doing in the past (Dosi 1988).   15 
Whereas the above systemic failures do give a good insight into the types of issues that 
policy makers might address in their innovation systems, the still loosely configured 
framework does not render a structured approach. In the next sections we shall solve 
this problem. Our effort should not be considered as an attempt to 'model' the still am-
biguous NSI approach, but rather as an attempt to design a practical framework that 
enables clearer and mutually exclusive definitions of systemic failures since, in our view, 
the current approach still under-exploits its potential to provide practical guidelines 
and/or rationales for innovation policy. We shall therefore discuss the systemic failures 
in more detail to be able to arrive at a clear-cut categorisation of failures that can serve 
as a rationale for innovation policy design. 
3.3  Reframing the system failures framework 
In the literature helpful leads were found on how more clarity could be achieved in the 
system failure scheme. Most authors acknowledge that much of the confusion in the SI 
approach results from its terminology. This, because the term 'institution' is often used 
to mean 'organisation' in common usage, whereas economists in the institutionalist 
tradition have a more specific usage-institutions correspond to rules, while organisa-
tions are players (Bryant, 1998: p. 71). We found this distinction between rules and 
players (a point also made by Edquist et al. (1998) and North (1991)) to be a crucial dis-
tinction to enable the definition of mutually exclusive system failures and the design of 
an SI-approach-based policy framework. If the distinction between rules and players is 
translated into the policy arena, one can define the players/actors as the policy makers, 
firms, universities, etc. that actually 'act' to make policy objectives happen. The 
rules/institutions can be translated into the outcomes of their actions, e.g. legal offices 
write law (hard/formal institutions), companies together form a cooperative culture (soft 
institutions), universities and firms form R&D alliances (interaction), etc. It is mainly in 
the 'rules' category that system failures occur. IPR regimes may be too strict or cultures 
too risk averse to enable innovation (institutional failure), or firms may fail to interact 
properly (network failure). Only if essential organisations are lacking in the system, do 
system failures occur on the 'actor's side'. For example, if regulatory bodies are absent, 
firms will miss these laws to safeguard their intellectual property rights in the innovation 
process. Other examples of missing actors might be venture capitalists, insufficient in-
novative buyers (lack of lead users), or the absence of research institutes for applied 
knowledge. This lack will be referred to as 'missing actors' and will not be regarded as 
systemic failures on the 'rules' side' although the actors by being absent can cause sys-
temic failure (Edquist, 2001). 
 
By keeping a clear distinction between actors and the rules which are most related to 
the system failures, the system failure framework can be reorganised in a way that the 
definitions of failures exclude one another. This categorisation is not claimed to be 'the 
one solution' that will set the standard for future discussions on the SI approach and 
system failures. It is intended to become a practical tool for both researchers and policy 
makers to: 
−  analyse where system failures occur, e.g. what failure occurs, what actors - or in-
teractions between them - are hindered, 
−  validate system-based policy choices what actors or failures to focus on, 
−  evaluate current government policies, e.g. do they address the right failures/actors 
or are there other or more important ones that form the bottleneck in the system? 
 
The newly configured framework is presented in figure 3.1 and the rationales for re-
structuring the framework in this way will be dealt with briefly later.  16   
Figure 3.1  The system-based innovation policy framework 
  Source: Klein Woolthuis, Lankhuizen and Gilsink, 2004 
The four categories presented above are structured in a way that allows us to distin-
guish between  
−  actors, i.e. the customers, firms, policy departments, research institutes, consult-
ants etc. that act and thereby co-create products, technologies but also the institu-
tional framework in which they function. Because of the aim of our paper, we place 
policy makers in a central role and see the others as actors with which they can in-
teract in order to design, implement and evaluate innovation policies.  
−  rules/system failures, i.e. the conditions that influence the functioning of individual 
actors, but also the system as a whole.  
 
Using this distinction, the system failures are positioned on the left hand side of the 
diagram whereas the actors that can cause, and thus also solve, these failures, are 
placed at the top. This distinction between actors and failures also makes it possible to 
make a clearer distinction between cause and effect in terms of system functioning and 
outcomes. For instance, weak network failure may occur when companies do not inter-
act efficiently; this may be a lack of cooperation with market parties or with technologi-
cally complementary firms or, for example, with the knowledge infrastructure (the ac-
tors). Furthermore, the attentive reader will notice that in the framework no use is 
made of lock-in and path-dependency whereas these are clearly central concepts in the 
systems approach. This is because these phenomena are considered a result rather than 
a cause of systemic failure. Lock-in can, for example, be the result of too few weak ties 
to bridge structural holes (strong network failure), lack of complementary cooperative 
relationships (weak network failure) or a simple lack of technological and organisational 
capabilities within the firms themselves (capability failure). Lock-in therefore refers to a 
complex composition of causes: it does not concern only the shift to a new single tech-
nology but also acknowledges the interconnection of that technology with its social and 
economic environment.  
'This means that technological alternatives must not only compete with components of 
an existing technology, but with the overall system in which it is embedded. Techno-
logical regimes or paradigms persist because they are a complex of scientific knowl-
edge, engineering practices, process technologies, infrastructure, product characteris-
tics, skills and procedures which make up the totality of a technology and which are 
exceptionally difficult to change in their entirety.' (Smith, 1999:44).  
Capabilities failure
• Hard: laws, regulations, …
Infrastructural failure: ICT,
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Institutional failure:
Interaction failure  17 
Since innovation policy is generally aimed at stimulating technological progress and 
lock-in can be considered as stopping progress at the systems level (and as a result of 
the failures mentioned in the scheme above), system-based innovation policy could be 
redefined as the process of identifying the causes of lock-in and eliminating these bot-
tlenecks so enabling innovation and economic progress at both the firm and system 
level. The uncovering of causes seems a good way forward to identify the (mix of) ob-
jects (actors/failures) policy makers should focus on in this process.  
3.4  System failures in the system-based innovation policy framework 
Based on our literature review and the reframing of the system failure framework, we 
have come to the following conceptualisation of the system failures. The categorisation 
aims to provide a detailed description of causes, thereby making it possible to analyse 
where bottlenecks exist and to design policy measures accordingly.  
3.4.1  Infrastructure failures 
Issues regarding the physical infrastructure in relation to innovation have received rela-
tively limited attention from innovation scholars. However, for companies to succeed, 
they need a reliable infrastructure to enable their everyday operations and support their 
long-term developments. The knowledge infrastructure and a high-quality ICT-
infrastructure in particular are emphasised in the field of innovation. Smith (1999) and 
Edquist et al. (1998), differentiate between the following elements: 
−  Communication and energy: high-speed ICT infrastructure, broadband, telephone, 
energy supply etc. 
−  Science-technology infrastructures: presence of a knowledge institutes such as uni-
versities, publicly supported technical institutes, schools etc
1. 
 
We would like to emphasis the importance of the additional infrastructures of accom-
modation and transport. Fluid roads, reliable railroads, adequate offices, laboratory 
space, science parks, etc. form a basic condition for an economy to flourish. 
 
In general, such forms of infrastructures are characterised by their very large scale, indi-
visibility, and a very long time horizon of operation. Therefore, it is very unlikely that 
they will produce adequate returns (ROI) for private parties to invest in such infrastruc-
tures (Smith, 1999). This makes clear why government has a responsibility to address 
such infrastructure needs and prevent failures from occurring. 
3.4.2  Institutional failures 
All authors distinguish institutional failures. This should come as no surprise, since insti-
tutions form a key factor in systems theory that envisages the institutional context as a 
defining and structuring element in the system. The authors do not agree though on 
how to frame and define the different forms of failure. Whereas Carlsson and Jacobson 
(1997) refer to hard and soft institutional failure, Edquist et al. (1998) refer to con-
sciously created versus spontaneously evolved institutions, and Johnson and Gregersen 
 
1
 Smith (1999) not only speaks of the presence of such infrastructure but also draws attention to the 
interaction with these infrastructures. In this paper a strict distinction is made between the actors 
(knowledge institutes, companies etc.) and the systemic failures that hinder or support these actors. 
In this manner of modelling the knowledge institute is considered an actor, whereas the infrastruc-
ture it provides (knowledge, possibilities for knowledge transfer, or interaction) is framed as a sys-
tem characteristic (or failure). 18   
(1994) distinguish between formal and informal institutions. Although named differ-
ently, there is a clear consensus that there are 'hard' institutions, being the formal, writ-
ten, consciously created institutions, and the 'soft' institutions that are informal, have 
often evolved spontaneously and may be the implicit 'rules of the game' (North 1991). 
Both may regulate economic behaviour and interaction, and can thereby stimulate or 
hinder innovation. Taken together these institutions are conceptualised as the selection 
environment in which firms, knowledge institutes as well as the government itself are 
embedded. As a result, we can distinguish between hard institutional failures and soft 
institutional failures. We shall elaborate on these failures below. 
 
Hard institutional failures 
Hard institutional failures refer to the formal institutional mechanisms that may hinder 
innovation. These may be part of the framework of regulation, which consists of (Smith, 
1999): 
−  technical standards, labour law, risk management rules, health and safety regula-
tions etc.  
−  the legal system relating to contracts, employment, IPR within which the actors (not 
only firms, but also knowledge institutes and, for example, the government) oper-
ate. 
 
These laws and regulations are often at national level, but increasingly also at suprana-
tional level (EU). Examples are international anti-trust regulations, accounting rules, and 
health and safety regulations. This framework also includes the legal system relating to 
contracts and employment, IPR etc. Particularly important for innovation are IPR, since 
they enable actors to appropriate the benefits of innovation, and the system of corpo-
rate governance (Edquist et al., 1998). For innovation to be successful the system of 
corporate governance should allow the management to invest in tangible and intangi-
ble assets upon which innovation depends. Short term planning horizons, risk aversion 
and strong emphasis on short pay back periods for investments (driven by the 'share 
holder's value' paradigm), will be likely to hinder successful innovation. Because of the 
importance of IPR, Malerba (1997) refers to hard institutional failures as the appropri-
atability conditions: A too stringent appropriatability regime may greatly limit the diffu-
sion of advanced technological knowledge and eventually block the development of dif-
ferentiated technological capabilities within an industry. This is defined as the appropri-
ability trap. 
 
Soft institutional failures 
Whereas the hard institutional failures refer to the formal, written laws and regulations, 
the soft institutional failures find their source in the wider context of political culture 
and social values, which shapes public policy objectives, the macroeconomic policy envi-
ronment (Smith 1999) and the way 'business is done'. These soft or informal institu-
tional failures include social norms and values, culture, the willingness to share re-
sources with other actors (Saxenian 1994), the entrepreneurial spirit within an organisa-
tions, industries, regions or countries (Carlson 1997), tendencies to trust (Fukuyama 
1995), risk aversion etc. These institutions form the implicit rules of the game that can 
stimulate or hinder innovation. 
3.4.3  Interaction failure 
A basic premise of the systems approaches is that markets characterised by atomic, 
one-shot buyers and sellers do not actually exist. Rather, market relationships 'persist 
through time and involve inter-firm cooperation in the development and design of   19 
products' (Smith 1999: 21). Hence the links, interactions and cooperative relationships 
between the actors in the NIS, are a central element to the analysis. These interactions 
not only involve relationships with other firms, they also involve the interaction with, for 
example, government, public knowledge institutes, and third parties such as specialised 
consultants. Interaction failures can evolve in two ways: there can either be too much or 
too little interaction, strangely enough leading to the same sort of systemic failure. 
 
Carlsson and Jacobsson (1997) distinguishes between weak and strong network fail-
ures, that arise in situations in which interaction is too weak (little of no interaction) or 
too strong (too much interaction. Malerba (1997) refers to situations of weak network 
failure as dynamic complementarities failure. Both strong and weak network failure can 
hamper innovation. In the elaboration below, we have added insights from the fields of 
inter-organisational relationships, strategic alliances and sociology. 
 
Strong network failure 
Intensive cooperation between actors can be very productive as a source of synergy, 
complementary know-how, creative problem solving, capacity sharing etc. (e.g. Roth-
well 1989 and 1992, Contractor and Lorange 1988) However, strong cooperative rela-
tionships among an established group of actors also implies risks. Carlsson and 
Jacobsson (1997) describes the situation of strong network failure as one in which indi-
vidual actors are guided by other network actors in the 'wrong direction' and conse-
quently fail to supply each other with the required knowledge. This is caused by a lack 
of information exchanges with actors who perform a bridging role, i.e. that tap into 
new knowledge, question existing routines etc. This may potentially block renewal from 
outside. We add the following causes for strong network failure: 
1  Myopia due to internal orientation: If the network or cooperative relationships are 
long established and trust relationships and habituation have been formed, the re-
lationships can become characterised by a certain degree of closure (Bogenrieder 
and Nooteboom 2002). The group will be reluctant to exit the group, or let new 
entrants in. Within the group, 'group thinking' may lead to myopia and inertia 
(Nooteboom 2002), i.e. parties will focus mainly on themselves and on what they 
do well. As a result, insufficient attention is paid to developments outside, and the 
firms may be locked into existing (technological) trajectories. Successful networks 
(hot spots) may then well develop into unsuccessful ones (blind spots) due to their 
ignorance of relevant developments outside (Pouder and St. John 1996). In the lit-
erature this is also referred to as over-embeddedness (Granovetter 1985) and social 
liability (Leenders & Gabbay 1999).  
2  Lack of weak ties: The strong tie argument was initially placed on the agenda by 
Granovetter (1983). He discussed the value of weak ties in breaking through a too 
strong internal orientation. Weak ties are the 'bridges' to relative strangers from 
e.g. different industries, and different educational or cultural backgrounds. Because 
of their relative distance to the 'inner circle', they have not, for example, become 
part of the group-thinking as described above. The work of Granovetter (1983) and 
Burt (1987) emphasizes the importance of these relationships because these form 
the weak links to new knowledge and impulses or span the structural holes (Burt 
1987) of knowledge that the individual firm lacks. They plea for a portfolio of ex-
ternal linkages with external parties to keep up to date with new developments and 
keep a tap into new knowledge, skills and resources. 
3  Dependence on dominant partners: Whereas the two points above refer merely 
to the internal versus external focus of actors, dependence refers to the ability of 
partners to switch to alternative partners or ways of doing things. Actors may be 
'locked into' their relationships due to asset specifity, switching costs or due to a 20   
lack of alternative partners in high tech or highly monopolised markets, for example 
(Williamson 1985).  
 
Weak network failure 
Effective innovation takes place more and more between complementary technologies 
and actors. When the connectivity among these elements is poor, fruitful cycles of 
learning and innovation may be hindered. Carlsson and Jacobsson (1997) refer to this 
as weak network failures. This is consistent with Malerba's (1997) concept of dynamic 
complementarity failure. Complementarity may concern knowledge, skills, know how 
and capacity. As a result of weak network failures possibilities for interactive learning 
and innovation are under-utilised and firms may fail to adapt to new technological de-
velopments. Moreover, if organisations in a system interact poorly, this may lead to a 
lack of shared vision of future technology developments, which in turn might hinder the 
coordination of research efforts and investment (Carlsson and Jacobson 1997). 
 
Both strong and weak network failures can in their own manner hinder successful inno-
vation.  
3.4.4  Capabilities failure 
Whereas strong and weak network failures can, for example, lead to lock-in, the lack of 
effective and efficient interaction is certainly not the only cause. Companies can also 
simply lack the competences, capacity, or resources. We refer to this failure as capabili-
ties failure. Central to the argument is that firms are unable to make the leap from an 
old to a new technology or paradigm. To be able to make such leap, firms need capa-
bilities such as flexibility, learning potential, and resources to adapt to new technologies 
and market demands and be able to survive. Even if they can tap into these resources 
through inter-firm relationships (interaction), they will only gain access to these re-
sources if they have something to offer in return. Therefore the individual strength and 
development potential of a firm is of crucial importance. Smith (1999) signalled prob-
lems with regard to this when he observed that firms often have problems adapting to 
new technologies and markets. This is because 'Firms almost always concentrate on 
what they know best: they focus on products and technologies where they have experi-
ence and skills' (Smith 1999: 43). This specialised focus enables them to 'do their thing 
right', but can seriously hinder the firm's development if the required capabilities to 
adapt to new technologies, lie outside a company's existing capabilities. This is even 
more the case if a shift is needed to a complete new technological paradigm. This will 
entail adaptation to completely new generic technologies, requiring capabilities (which 
are usually not only technical but also organisational) that lie outside the existing struc-
ture of capabilities. This might prove difficult, especially for SMEs, with limited resources 
and staff. Smith (1999) labels this type of failure 'transition failure'. Malerba (1997) dis-
cusses the same phenomenon under the heading of 'learning failure': firms or industries 
may be prevented from learning rapidly and effectively which might lead to lock-in into 
existing (technological) trajectories.  
3.5  Using the system-based innovation policy framework 
The systemic failures as presented cannot be addressed directly, or by one actor alone. 
If policy makers want to use the framework, they will have to address (groups of) actors 
to make changes in the innovation system possible. By using the framework as a tool 
for analysis, policy makers can identify 1) where systemic failures occur (e.g. a lack of 
entrepreneurial spirit hinders innovation) and 2) which actors should be addressed to   21 
make change possible (e.g. promote an entrepreneurial spirit at knowledge institutes, 
provide venture capital). Most problems in the innovation system will not be uni-
dimensional but consist of a complex mixture of causes and effects, and involve several 
actors. By using the framework, priorities can be given to the most stringent obstacles 
for innovation and thus also serve as a guideline to implement innovation policy. Lastly, 
the framework can be used as a tool for the evaluation of (already implemented) policy 
programmes. By first analysing where the major bottlenecks were located in the innova-
tion system, and then evaluating what the policy actions focused on, it is possible to 
evaluate the extent to which the policy measures addressed the right systemic failures 
and actors. One can then link the success of the policy measures to the 'fit' between 
the system-based framework analysis and actual measures to find whether the system-
based framework can explain 'ex-post' whether the approach taken was the most suit-
able one. In short, this framework provides value added for policy makers in three dis-
tinct ways: 
−  It indicates those elements of an innovation system in which failures can occur and 
as such forms a basis for policy choices as to what actors or failures to focus on. 
−  It points to the fact that policy measures should differ for distinct types of systemic 
failure. 
−  It enables the evaluation of such policies: to answer the question whether the right 
failures have been addressed and how the effectiveness of policy differs per type of 
failure. 
 
To be able to use the framework, policy makers will have to define the field in which 
they wish to use it. If applied to the entire national innovation system, the design and 
implementation of policies will prove too complex. Instead, it is recommended that the 
system approach should be applied to sectors, clusters or sub-categories of actors such 
as universities, or in the case of this study, innovative SMEs. 
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4  Innovation by SMEs - characteristics of a SME 
NSI 
4.1 Introduction 
In this chapter the conceptual framework of the NSI approach presented in chapter 2 
and 3 will be operationalised for innovation by SMEs. More specifically, we shall draft 
characteristics of a SME NSI and the system failures that (may) occur in this SME NSI.  
 
The characteristics were derived on the basis of 
1  a (non-exhaustive) survey of the literature on innovation by SMEs 
2  a quantitative empirical analysis of innovative SMEs
1 based on various databases 
available at EIM.
2 Details of the analysis are included in Annex I. 
3  a qualitative empirical analysis based on interviews with 10 innovative SMEs. The 
SMEs were selected from the 'Jonge Bedrijvenpanel' at EIM.
3 
4.2  Characteristics of a SME NSI 
The survey of the literature on innovation by SMEs and the empirical analyses yielded 
the following characteristics of a SME NSI. 
 
Characteristic 1: Importance of the demand side, important customers as source 
innovation 
SMEs have a less structured way of dealing with innovation compared to large compa-
nies (Nooteboom 1993). Whereas in the larger firm, employees have the planning and 
implementation of innovation as their daily job, SMEs are often triggered by customer 
demand which leads to an ad-hoc, opportunistic innovation style (Bodewes and De Jong 
2003). The ad hoc innovation style of innovative SMEs is illustrated by the following ex-
ample from the interviews with innovative SMEs. 
 
M. produces marzipan decorations for pastry and chocolates. The range of marzipan decorations 
is adjusted regularly. New collections are designed each year for Easter and Christmas, but M. 
also made a special assortment for the wedding of Willem-Alexander and Maxima. Designs for 
little marzipan figures for the birth of Maxima's baby are ready. One of the strengths of the 
company is its ability to respond quickly to topical developments. 
 
With regard to the use of actors in the SME NSI, this might imply that SMEs in general 
are more triggered by the demand side, i.e. 'market/technology pull' factors, and are 




 Innovative SMEs are defined as SMEs for which constant innovation is part of their firm strategy. 
2
 'MKB Beleidspanel' and 'Jonge Bedrijvenpanel'.  
3
 See Annex II for an overview of the questions. 24   
In general the market is a trigger for innovation. However, in the case of a conservative 
customer, the dependence of SMEs on the market may actually put a brake on their in-
novation. 
 
W. started out as an organisation developing projects to get people on welfare back to work. A 
reintegration company was added 5 years ago. This company sets up trajectories to help long-
term unemployed, handicapped and drug addicts get a job. The fact that local authorities are 
required to put work out to tender is a disadvantage of the current market situation according to 
the company: 'The drawback of contracting out is that price often dominates other criteria. 
There is less attention for quality and creativity. However, there will be no innovation if no inno-
vative projects are put out to tender. If an idea cannot be put into practice, one cannot learn 
from its implementation and one cannot optimise the concept. Ministries should create space for 
innovation. By doing so, they can increase the market for innovative projects.' 
 
The importance of interaction 
 
Characteristic 2: Importance of interaction to gain access to resources (material 
and knowledge) 
SMEs in general have material disadvantages compared to large firms. These material 
disadvantages consist of a lack of financial resources and difficulties in affording highly 
qualified employees. To be able to innovate, companies also have to access new knowl-
edge sources that lie outside the company or even outside the existing field of knowl-
edge (bridging structural holes). With regard to the SME NSI, this implies that an SME is 
more dependent on interaction with other actors. In other words, interaction in re-
source-rich networks might prove crucial in the SME innovation system.  
On the other hand SMEs possess behavioural advantages which can be described as an 
entrepreneurial spirit, internal flexibility and the consequent ability to respond rapidly to 
changing market conditions (Rothwell 1989). To be able to acquire the necessary re-
sources for innovation, and the firm's functioning in general, SMEs can use this flexibil-
ity and entrepreneurial spirit to access resource rich networks.  
 
From the empirical analysis on EIM data it follows that the three main reasons for inter-
firm partnerships are 
−  To reduce costs (mentioned by 36% of the respondents) 
−  To be more competitive (21%) 
−  To gain access to knowledge/exchange information (15%) 
It appears that access to knowledge is an important reason for entering inter-firm part-
nerships. This confirms the importance of co-operation or interaction to gain access to 
knowledge resources (part of characteristic 2).  
 
According to one innovative SME interviewed: 
'The reason for the co-operation is that [we] lack the expert knowledge ... ourselves. Even if we 
did have the knowledge, we would not be able to develop the concept ourselves. This requires 
not only knowledge, but also mental capacity and in particular power to change things.' 
 
If interaction is indeed important in order to gain access to resources, certainly to 
knowledge resources, does this also mean that companies that co-operate are more in-
novative?  
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Characteristic 3: Interaction is importance with respect to innovation 
The empirical analysis indicates the following: 
−  SMEs that are part of one or several inter-firm partnerships are more innovative 
than firms that are not. In other words, co-operating SMEs more often put a new 
product or service on the market. Fifty-two percent of the SMEs that are part of 
one inter-firm partnership put a new product or service on the market. This figure is 
62% in the case of SMEs that are part of several partnerships. Of the SMEs that are 
not part of a inter-firm partnership, 41% put a new product or service on the mar-
ket. 
−  The same holds for SMEs that co-operate with another company, education or re-
search organisation in the region (regional co-operation). 69% of the SMEs co-
operating with a company, education or research organisation in the region have 
introduced new products/services on the market in the last three years. This figure 
is 54% in the case of SMEs that do not engage in regional co-operation. 
−  The same holds for SMEs that are a member of a Rotary club. We take this as an 
indication of 'active networkers'. Of the SMEs that are a member of a Rotary club, 
82% have introduced new products/services on the market in the last three years. 
This figure is 57% in the case of SMEs that are 'not active networkers'. 
 
With regard to the SME NSI we conclude that SMEs more active in co-operation or net-
working are more innovative.
1  
 
For all three kinds of co-operation (inter-firm partnerships, regional co-operation and 
networking) it is the case that the impact of co-operation/networking is purely on the 
frequency of innovation. Innovations of co-operating or networking SMEs are not more 
innovative compared to non-co-operating or networking SMEs in the sense that they 
are new e.g. for the sector or for the Netherlands as a whole. That is, the impact of co-
operation/networking is not on the quality of the innovation. 
 
We also investigated to what extent active networkers (i.e. Rotary member) will experi-
ence fewer bottlenecks in finding capital and personnel, for example. For this purpose 
we have crossed membership of a Rotary club with the bottlenecks that SMEs experi-
ence in growth of the company. We did not however find any evidence of this relation-
ship. 
 
Characteristics of innovative SME interaction 
 
Characteristic 4: Innovative SMEs search for and find knowledge/information in 
innovation-related areas (product development, production methods and new 
materials) is in the proximity of their product or the production process. 
The empirical analysis based on various databases reveals that the main channels for 
innovative SMEs to seek and find knowledge/information in innovation-related areas 
are: 
−  suppliers.
1 41% of innovative SMEs use suppliers as a source of knowl-
edge/information in the area of product development, 50% use suppliers to seek 
 
1
 These findings correspond to a study by Poot, A.P. and Brouwer, E. (2001), Samen innoveren: een 
onderzoek naar publiek-private en private kennisrelaties in Nederland, The Hague: Ministry of Eco-
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and find knowledge/information in the area of production methods, 65% use sup-
pliers to seek and find knowledge/information in the area of new materials. 
−  competitors. The percentages of innovative SMEs that use competitors as a source 
of knowledge/information in the 3 innovation-related areas are 30%, 26% and 
16%, respectively. 
−  sectoral organisations. The percentages of innovative SMEs that use sectoral 
organisations as a source of knowledge/information in the 3 areas are 28%, 19% 
and 21%, respectively. 
 
Innovative SMEs seek and find information/knowledge in innovation-related areas in 
their own sector or the production chain. I.e. they seek and find information in the 
proximity of their product or production process. 
Only the larger SMEs (50-99 employees) also use professional organisations such as 
consultancy companies. 
 
P. offers consultancy services in the field of network safety. The company adapts products of 
large software companies (an Israeli company Checkpoint and a number of American firms, IBM, 
Cisco Systems etc.) to the market and provides tailor-made solutions if the suppliers' systems do 
not match. They often act as advisors themselves and provide the hardware and software. Sup-
pliers are an important source of knowledge on innovation. They communicate a lot through the 
internet and employees of P. visit these companies frequently to find out about the latest devel-
opments. 
 
Characteristic 5: Geographical proximity is less important. However, for smaller 
companies the region is an important dimension for seeking and finding 
knowledge/information in innovation-related areas and for technological co-
operation. 
Geographical proximity is less important for searching and finding knowledge/infor-
mation in innovation-related areas. Innovative SMEs seek and find knowledge/infor-
mation on product development, production methods, new materials and patents first 
and foremost at national level (58%, 53% and 57%, respectively). For small companies, 
i.e. 0-9 employees, and to some extent 10-49 employees (with respect to seeking and 
finding knowledge/information on production methods), the region is the second most 
important dimension. The percentages for companies with 0-9 employees are 34% in 
the case of product development, 37% in the case of production methods, and 32% in 
the case of new materials. In other words, for smaller companies geographical proximity 
is more important. Company size has an impact. Companies with 50-99 employees seek 
and find knowledge/information in innovation-related areas at the international level in 
the second instance. 
 
With respect to the location of technological co-operation partners we find a similar 
pattern. On the whole, the national level is the most important. Yet, for small compa-
nies the region is also an important dimension for technological co-operation. For com-
panies with 50-99 employees technological partners are located internationally in the 




 The fact that suppliers constitute the main channel for searching and finding knowledge/information 
in innovation-related areas indicates that (innovative) SMEs are mainly technology adopters as op-
posed to technology developers.   27 
Bottlenecks in interaction - weak network failures  
 
Characteristic 6: Co-operation decreases with company size. 
Measurements of regional co-operation show that of the innovative SMEs with 0-9 and 
10-49 employees, a minority of companies co-operate with another firm, education or 
research organisation in the region (36% and 45% respectively). Similarly, measure-
ments on inter-firm partnerships show that of the innovative SMEs with up to 49 em-
ployees a minority is part of such a partnership. For innovative SMEs with 0-9 employ-
ees the percentage of firms not involved in inter-firm partnerships is even higher than 
75%. Of the innovative SMEs with 50-99 employees, over 50% of the companies co-
operate with another firm, education or research organisation in the region or are part 
of one or several inter-firm partnerships. 
 
The empirical analysis shows that co-operation decreases with company size.
1 Further 
empirical analysis shows that size ('we are too small') is mentioned as a reason per se 
for innovative SMEs not to enter inter-firm partnerships. With regard to the SME NSI 
this indicates that scale has an effect on co-operation by innovative SMEs.  
 
According to one innovative SME: 
'For a small company, bottlenecks in co-operation are time and money. One often does not have 
enough time to invest in co-operation or not enough money.' 
 
This characteristic constitutes a catch: small innovative SMEs co-operate the least, 
whereas it is these companies that in theory need co-operation the most in order to ob-
tain access to material and knowledge resources. 
 
Another important reason (following from the empirical analysis) why innovative SMEs 
do not enter inter-firm partnerships is that they do not see or are not aware of any 
value added by co-operation. This too constitutes a catch: SMEs do not see the advan-
tages of co-operation, whereas it is these companies that in theory can benefit a lot 
from co-operation as a means to gain access to material and knowledge resources and 
as a means to raise their innovativeness. 
 
Among the 9 innovative SMEs we interviewed 2 entrepreneurs indicated that they do not co-
operate with other companies or research institutes. The reasons given in the interviews are as 
follows: 
1.   Co-operation involves only the exchange of knowledge. The SME is too much of a know-it-
all for joint product development. 
2.   The entrepreneur likes to do things himself as much as possible, even ICT management. If 
he had a choice, he would also rather do without an accountant and do this himself too.  
 
The influence of scale and the lack of awareness of the potential benefits of co-
operation might (partly) explain why, in the empirical analysis, the main reason for in-
novative SMEs not to enter inter-firm partnerships is that there are no partnerships in 
the SMEs' sector. Bottlenecks in co-operation due to scale and unawareness by some 
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Characteristic 7: Importance of intrinsic capabilities (highly educated employees, 
possession of e.g. patents, absorption capacity) to obtain access to high-level 
knowledge.  
To be able to access high-level knowledge sources, the company needs a basis for com-
ing together with other organisations. These network relationships are based upon the 
reciprocal exchange of information and resources. In high tech sectors, the possession 
of patents can often form a basis for knowledge exchange. Also, employees in these 
sectors are often graduates from the same universities so that it is rather easy to access 
external knowledge resources.  
Alternatively, companies need intrinsic capacity to be able to absorb high-level knowl-
edge. Learning is highly cumulative. The level of knowledge that a company can absorb 
is dependent on the level of already existing knowledge. With respect to the SME NSI, 
this implies that the level of knowledge that an innovative SME can access depends on 
the level of its intrinsic capabilities. 
 
C. is a biotech company. It represents a case of an innovative SME with a high level of intrinsic 
capabilities. Everything in this company revolves around knowledge. Both researchers/entrepre-
neurs hold a doctor's degree. The company took out a patent for its knowledge in 1999. The 
company co-operates with other biotech companies in the Netherlands and abroad in the area of 
knowledge development. With respect to specific questions (concerning chemistry), universities 
also constitute a source of knowledge. 
C. has sufficient intrinsic capabilities to access and absorb high-level knowledge. For companies 
with lower intrinsic capabilities, it might be very hard to access high-level knowledge resources 
and absorb knowledge. 
M. hires about 7 mentally handicapped employees for its production. This is done with a certain 
purpose in mind. These people enjoy this work, and because they enjoy doing simple repetitive 
work they are good at it. The possibilities for M. to access and absorb knowledge at the scientific 
level will be rather limited. 
 
The institutional framework 
 
Characteristic 8: SMEs have inadequate recourse to the legal framework be-
cause of the cost involved. This constitutes a hard institutional failure. 
Whereas transactions take place between large or small firms, the coordination task 
and the consequent transaction costs are the same for both types of firms. Transaction 
costs consist of the costs of searching a suitable partner/supplier/customer, establishing 
a relationship with this partner, safeguarding the transaction (e.g. by a formal contract), 
coordinating the transaction (e.g. project management), monitoring the execution of 
the agreement, haggling over the execution/prices/delivery times etc., conflict resolu-
tion, mediation or court resolution. This means that small firms have a cost-
disadvantage in relation to larger firms. 
As described above, setting up and safeguarding a transaction can entail considerable 
cost for a firm. In addition to the cost that will be an obstacle for smaller firms to prop-
erly safeguard their interactions (e.g. proprietary knowledge, material assets), the spe-
cialist knowledge required to do so may be absent. Especially when dealing with large 
firms (or organisations) this might prove to be a problem. Whereas a large firm will of-
ten have legal specialist knowledge 'in house', the smaller firm often does not have this 
knowledge and thus either has to 'buy' specialist advice that is expensive, or rely upon 
the large firm not to exploit its vulnerability. In cases where the firm's interests would 
be harmed, an SME would probably not have the time and money available to take a 
case to court. As a result, the SME usually has few formal means to protect itself from 
the potential opportunism of partner firms.   29 
 
The co-operation between biotech company C. and its partners has been set down in 'material 
transfer agreements'. The company's knowledge is protected by a patent from 1999. This pro-
tection notwithstanding, C. is vulnerable according to the company. If a large firm is really out 
harm them, the company is lost. The company could afford to spend a certain amount on law-
yers, but after that things would get difficult. Partly because of this, the company has opted for a 
non-exclusive patent. This means that everyone has access to the technology. 
 
Characteristic 9: SMEs will have a tendency to make use of long-term relation-
ships which increases the risk of strong network failure. 
As a result of the difficulties SMEs might face in managing their interrelationships, it 
seems logical that they 'stick to' faithful, reliable partners to avoid transaction costs and 
the problems associated with safeguarding and coordinating transactions. In trusted 
relationships SMEs will have built up trust and habituation that make these relationships 
more efficient.  
 
The director of M. has a very good personal relationship with the machine designer. The director 
knows this man from the time when he still owned a bakery. They develop the machines to-
gether. The director contributes the knowledge of marzipan and puts forward ideas for the op-
eration of the machine. The machine designer contributes his knowledge of engineering and is 
responsible for the design and the building of the machine. As a result of the direct co-
operation, the time to develop a machine is very short. A little while ago, they designed a ma-
chine for coating marzipan, making it possible to freeze marzipan. The time to develop the ma-
chine (from the start of the development to the moment at which the machine was operational) 
was 4.5 months. 
 
However, as described in chapter 3, these long-term relationships carry the risk of 
strong network failure, i.e. myopia and inertia. The same might occur if SMEs are de-
pendent upon large dominant partners, e.g. a large customer that has control over the 
small firm.  
 
On the other hand the importance of trust and habituation entail that effective co-
operation may not come about very easily. Trust has to be established. This takes time. 
 
As one interviewee put it: 
'In order to stimulate co-operation one has to start with informal diners/social evenings. People 
cannot be forced to co-operate.' 
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5  Conclusions and suggestions for further  
research 
The NSI approach - main concepts, value added and shortcomings 
The NSI approach describes innovation as an interactive, non-linear process in which 
actors, e.g. firms, interact with a manifold of other organisations (e.g. research insti-
tutes, customers, authorities, financial organisations). The interactions are governed by 
institutions (e.g. IPR, regulations, culture). This complex process, characterised by recip-
rocity and feedback mechanisms, determines the success of innovation. The complex of 
institutions and actors in a country that influences the innovation process is known as 
the national system of innovation.  
The alternative view on innovation in the NSI literature has given way to the identifica-
tion of new rationales for government intervention, the so-called system failures. 
 
The NSI approach has two important advantages. First of all the NSI approach helps to 
understand how innovation evolves and what the elements and framework conditions 
are that determine and affect innovation and economic development. It offers a 'richer 
picture' of reality compared to mainstream growth models. Second (and related to the 
first advantage), the NSI approach offers policy makers the potential to derive more ap-
propriate leads for government intervention in innovation. 
 
However, the conceptual framework of the NSI approach is (necessarily) very abstract. It 
only offers a view on the elements and framework conditions that determine and affect 
innovation processes in general. In reality however there are numerous innovation proc-
esses. Each has its own specific (sub-)system of organisations, interactions and institu-
tions, with its own specific causal links, determining and affecting the innovation proc-
ess. Also, in these different systems different failures may occur. To get a more specific 
grasp of the characteristics of a NSI and the system failures that occur in this system, 
the conceptual framework has to be 'operationalised' at appropriate levels. In this study 
we have drafted characteristics of an SME NSI, including the system failures that occur 
in this SME NSI. 
 
Characteristics of an SME NSI 
The characteristics of an SME NSI can be summarised as follows: 
1  Innovation of SMEs is often 'pulled' by the demand side. Absence of (sufficient) in-
novative demand may even put a brake on innovation. 
2  The searching and finding by innovative SMEs of knowledge/information in innova-
tion-related areas (product development, production methods and new materials) is 
in the proximity of their product or the production process. They search for and 
find knowledge/information in innovation-related areas in the production chain 
(suppliers) and sector (competitors, sector organisations). Geographical proximity is 
less important. However, for smaller companies the region is an important dimen-
sion for seeking and finding knowledge/information in innovation-related areas and 
for technological co-operation. 
3  On the whole, co-operation by innovative SMEs is relatively limited. This represents 
a weak network failure. This may well have consequences for the effectiveness of 
the SME NSI with respect to innovation. In theory SMEs need co-operation the most 
in order to gain access to material and knowledge resources. Second, and more 
importantly, this study established that SMEs more active in co-operation and net-32   
working are more innovative. I.e. co-operation and networking entails advantages 
in terms of innovation. 
Reasons for the weak network failure that follow from the empirical analysis are 
- scale 
-  unawareness of companies of the value added of co-operation 
Also of consequence for co-operation are intrinsic capabilities. Companies need in-
trinsic capabilities to get access to high-level knowledge. For companies with lower 
level intrinsic capabilities it may be very hard to access high-level knowledge and 
absorb it. This means that not every company is capable of merely co-operating 
with a university. There are limits to the level of co-operation/partners that an SME 
can handle. The limit is determined by its intrinsic capabilities. Capabilities failure 
may thus be another reason for limited co-operation (weak network failure). 
4  SMEs have inadequate recourse to the legal framework as a result of the costs that 
are involved. This constitutes a hard institutional failure. 
5  Because of relatively high transaction costs and contracting disadvantages, SMEs 
will have a tendency to make use of long-term, reliable relationships. However, this 
increases the risk of strong network failures, i.e. myopia and inertia. 
 
The main characteristics of a SME-NSI are summarised in figure 4.1. 
Figure 4.1  Characteristics of a SME-NSI  
  Source: EIM, 2003. 
Leads for SME innovation policy 
As mentioned earlier the NSI approach offers policy makers the potential to derive more 
appropriate leads for government intervention in innovation. The characteristics of the 
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The dependence of SMEs on market pull with respect to innovation implies that there 
should be sufficient innovative demand. This applies not only to the private market but 
also to the government (as illustrated by one case in this study). 
 
On the whole, co-operation by innovative SMEs is relatively limited. The causes identi-
fied in this study are scale and awareness. An SME innovation policy should then be 
aimed at facilitating co-operation for the smallest (0-49 employees) and increasing the 
awareness of companies of the benefits of co-operation. 
At the same time, however, there are limits to a policy aimed at stimulating co-
operation. There are limits to the level of co-operation/partners that an SME can handle. 
The limit is determined by its intrinsic capabilities. This implies that there are 'natural' 
boundaries to industry-university co-operation. Innovation policy should take this into 
account. 
 
SMEs have inadequate recourse to the legal framework as a result of the costs that are 
involved. SMEs would benefit from an efficient regulatory framework. Cheap courts 
with fast procedures could considerably benefit a small firm's potential to compete in 
the 'large player's world'. Other options are the development of 'communities of prac-
tice' that prescribe the rules of the game to which the companies should adhere or the 
development of own regulation, e.g. by means of improvised informal courts, mediation 
by third parties etc. However, these functions will work well only in cases with more or 
less equal parties and strong network relationships. In terms of an SME NSI, this would 
refer to the informal institutions. 
 
Dependence of SMEs on long-term, reliable relationships increases the risk of strong 
network failures, i.e. myopia and inertia. This would indicate that much attention has to 
be paid to 'keeping SMEs awake' so that they are eager to keep up to date with new 
partners, developments, technologies etc. Intermediaries and brokerage events may play 
an important role in achieving this. 
 
Suggestions for further research 
The characterisation of an SME NSI drafted in this paper has a preliminary character. 
The main aim of this study was to add to the understanding of the NSI approach. De-
scribing an SME NSI and the system failures therein first and foremost served as an op-
erationalisation of the conceptual framework of the NSI approach. Yet, particularly with 
respect to formulating solid leads for innovation policy, the characteristics of a SME NSI 
need to be corroborated, deepened and extended by additional research. 
 
It should be noted that, in our quantitative empirical analysis we have taken innovative 
SMEs as a more or less homogeneous group. In reality, however, this is a diverse group. 
The SME NSI might be different for different types of SMEs. Drawing the characteristics 
of SME NSIs for different kinds of SMEs may be a topic for further research. 
   35 
References 
Aghion, P. and Howitt, P., 1990, A model of growth through creative destruction, 
Working Paper 3223, Cambridge, MA: National Bureau of Economic Research, Inc. 
 
Bodewes, W.E.J. en De Jong, J.P.J., 2003, Innovatie in het MKB, Handboek Onderne-
mers en adviseurs: Management en economie van het midden- en kleinbedrijf, Kluwer. 
 
Bogenrieder I. and Nooteboom, B., 2002, Social structures for learning, ERIM report se-
ries research in management, Erasmus University.  
 
Bryant, K. and Wells, A. (Editors), 1998, A New Economic Paradigm? Innovation-based Evo-
lutionary Systems (Commonwealth of Australia, Department of Industry, Science and Re-
sources, Science and Technology Policy Branch). 
 
Burt, R.S., 1987, Social contagion and innovation: Cohesion vs. structural equivalence,  
American Journal of Sociology, 92: May. 
 
Carlsson B. (Editor), 1997, Technological systems and industrial dynamics, Kluwer Aca-
demic Publishers. 
 
Carlsson B. and Jacobsson, S., 1997, In search of useful public policies: Key lessons and 
issues for policy makers, in: Carlsson B. (Editor), 1997. Technological systems and indus-
trial dynamics, Kluwer Academic Publishers. 
 
Contractor, F.J. and Lorange, P., 1988, Cooperative Strategies in International Business, Lexing-
ton Books, Massachusetts/Toronto. 
 
Dosi, G., (Editor), 1988, Technical change and economic theory, Frances Pinter, London. 
 
Edquist, C. (Editor), 1997, Systems of Innovation, Technologies, Institutions and Organi-
sations, London: Pinter. 
 
Edquist C. et al., 1998, The ISE Policy Statement - the innovation policy implications of 
the 'Innovations Systems and European Integration' research project, research project 
funded by the TSER programme (GD XII), Linköping: Linköping University. 
 
Fleck, J., 1992, Configuration: crystallising contingency, The International Journal of 
Human Factors in Manufacturing, Autumn. 
 
Freeman, C., 1987, Technology Policy and Economic Performance: Lessons from Japan, 
London: Pinter. 
 
Freeman, C., 1988, The Economics of Industrial Innovation, 2nd edition, London: Pinter 
 
Fukuyama, F., 1995, Trust: the social virtues and the creation of prosperity, The Free 
Press, New York. 
 
Gilsink, V., Klein Woolthuis, R. and Lankhuizen, M., 2003, A system failure framework 
for innovation policy design 36   
Granovetter, M., 1983, The strength of weak ties: A network theory revisited, Socio-
logical Theory, Vol. 1., pp. 201-233. 
 
Granovetter, M., 1985, Economic action and social structure: The problem of em-
beddedness, American Journal of Sociology, Vol. 91, No. 3., pp. 481-510. 
 
Grossman, G. and Helpman, E., 1991, Innovation and growth in the global economy, 
Cambridge, MA: MIT Press. 
 
Hauknes, J. and L. Nordgren, 1999, Economic rationales of government involvement in 
innovation and the supply of innovation-related service, STEP Working Paper, STEP-
group 
 
Johnson, B. and Gregersen, B., 1994, System of innovation and economic integration, 
Journal of Industry Studies, vol. 2, no 2. 
 
Klein Woolthuis, R., Lankhuizen, M. and Gilsing, V., 2004, A system failure framework 
for innovation policy design, accepted in Technovation 
 
Leenders, R.Th. and Gabbay S.M. (Editors), 1999, Corporate social capital and liability, 
Boston: Kluwer Academic Press  
 
Lundvall, B-A. (Editor), 1992, National systems of innovation, towards a theory of 
innovation and interactive learning, Pinter Publishers, London. 
 
Nelson, R.R. and Winter, S.G., 1982, An Evolutionary Theory for Economic Change, 
Cambridge, MA: Harvard University Press. 
 
McKelvey, M., 1997, Using evolutionary theory to define systems of innovation, in C. 
Edquist (Editor), 1997. Systems of Innovation, Technologies, Institutions and Organiza-
tions, London, Pinter 
 
Nelson, R.R., 1993, National innovation systems: A comparative study, Oxford: Oxford 
University Press. 
 
Nelson, R. R., 1995, Recent evolutionary theorizing about economic change, Journal of 
Economic Literature, Vol. 33, No. 1., pp. 48-90. 
 
Nooteboom, B., 2002, Vertrouwen, vormen, grondslagen, gebruik en gebreken van ver-
trouwen, Academic Service, Schoonhoven. 
 
Nooteboom, B., 1993, Firm size effects on transaction costs, Small Business Economics, 5: 
283-295. 
 
North, D.C., 1991, Institutions, institutional change and economic performance, Cam-
bridge University Press, Cambridge. 
 
OECD, 1992, Technology and the Economy, The Key Relationships, Paris 
 
Piore M.J. and Sabel C.F., 1984, The Second Industrial Divide: Possibilities for Prospensity, 
Basic Books: New York. 
   37 
Pouder R. and St.John C.H., 1996, Hot spots and blind spots: Geographical clusters of 
firms and innovation, Academy of Management Review, 21 (4): 1192-1225. 
 
Pyke F., Becattini G. & Sengenberger W. 1992. Industrial districts and interfirm cooperation 
in Italy (2nd ed.), International Institute for Labour Studies, Geneva 
 
Romer, P.M., 1990, Endogenous Technological Change, Journal of Political Economy, 
vol. 98, S71-S102. 
 
Rothwell, R., 1992, Successful industrial innovation: Critical factors for the 1990s, R&D 
Management, Vol. 22, No. 3. 
 
Rothwell, R., 1989, Small firms, innovation and industrial change, Small Business Eco-
nomics, Vol. 1, p. 51-64. 
 
Saxenian, A.L., 1994, Regional Advantage: Culture and Competition in Silicon Valley 
and Route 128, Cambridge, MA: Harvard University Press. 
 
Smith, K. 1997, Economic infrastructures and innovation systems, in: Edquist C. (Editor), 
1997. Systems of innovation: Technologies, institutions and organisations, London: Pin-
ter. 
 
Smith, K., 1999, Innovation as a systemic phenomenon: rethinking the role of policy, in 
K. Bryant and Wells A. (Editors), 1999. A New Economic Paradigm? Innovation-based 
Evolutionary Systems (Commonwealth of Australia, Department of Industry, Science and 
Resources, Science and Technology Policy Branch) pp. 10-47. 
 
Solow, R.M., 1956, A contribution to the theory of economic growth, Quarterly Journal 
of Economics, vol. 70, 65-94. 
 
Solow, R.M., 1957, Technical progress and the aggregate production function, Review 
of Economics and Statistics, vol. 39, 312-320. 
 
Technopolis, 2001, An international Review of Methods to Measure Relative Effective-
ness of Technology Policy Instruments, Amsterdam. 
 
Williamson, O.E., 1985, The economic institutions of capitalism: firms, markets, rela-
tional contracting, The Free Press, New York. 
   39 
Annex I  Data bases used in empirical analysis 
The SME policy panel (MKB-beleidspanel) 
Since 1997 EIM has been using the so-called SME policy panel to gather information 
that is of common interest and for which there is insufficient market demand. The 
panel addresses the need to collect unique primary information, lacking in the SME 
knowledge infrastructure. 
 
The SME policy panel offers two types of data: 
−  Basic information on the characteristics of companies. This includes information 
that respondents can be asked about directly, like e.g. the number of employees. 
Given the short-term character of this information (e.g. revenue changes every 
year), it is registered on an annual basis. Basic information also includes information 
that is more difficult to come by and that needs to be obtained in a more indirect 
way, like the degree of innovativeness, for example. This last category of data is re-
newed every two years by way of a written questionnaire that in principle contains 
the same questions each time. 
−  Policy related information. This includes mainly performance, attitude and behav-
iour of the company. The information is gathered by telephone. Members of the 
panel are contacted 3-4 times a year. Each telephone survey takes approximately 15 
minutes and covers 2-3 policy themes. 
 
The (stratified) sample for the SME policy panel deliberately matches the nine (main) 
sectors in the EIM Business Information System (BLISS). This permits re-weighing results 
from the panel and comparing them to other data available in BLISS (e.g. employment 
and level of investment). The sample is based on three size categories of SMEs and nine 
sectors in which the companies operate. 
 
The nine sectors are: 
−  Manufacturing 
−  Building and civil engineering 
−   Distributive trades/repair of consumer goods 
−  Hotels and catering 
−  Transport, storage and communication 
−  Letting of real estate 
−  Vbanking and finance 
−  Other services 
−  Non-private business 
 
In addition to this classification, the panel also distinguishes size categories: 
−  0-10 employees 
−  10-50 employees 
−  50-100 employees 
 
In order to be able to draw valid conclusions from the data of a sample, it is vital that 
there are sufficient observations in each subset
1. It has been attempted to have about 
110 firms in each subset, ideally resulting in approximately 3000 firms on the panel. 
 
1
 The combination of the three size categories and the nine sectors gives 27 subsets. 40   
An important characteristic of the panel is that developments in time can be monitored 
(longitudinal research). It is important to note that some turnover will occur: entrepre-
neurs cannot or do not wish to be on the panel anyway and hence stop. Entrepreneurs 
that have stopped are replaced - as far as possible - by other firms in the same subset.  
 
The Start-ups panel (Jongebedrijvenpanel) 
The start-ups panel was launched in 1994. In those days the panel consisted of about 
2,000 entrepreneurs that had set up their own company in the first half of that year. At 
present, the panel consists of over 600 operational entrepreneurs in different sectors. 
The panel is contacted once a year. Up to a few years ago, this was done through a 
written survey. Nowadays this is done by telephone which makes it possible to obtain 
more opinions and assessments from these young companies concerning certain topics. 
Each measurement contains 'general' questions about the state of affairs in the com-
pany (revenue, employment, profits) and questions concerning a specific topic (e.g. 
growth process or investment behaviour). 
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Annex II  Checklist for face-to-face interviews 
Blok 'The SME' - beschrijving van de innovatieve MKB-bedrijven 
−  type innovatieve MKB bedrijf (beschrijving bedrijf) 
−  innovatie  
-  wat doen ze (product, dienst of proces)? 
-  hoe doen ze dat (eigen R&D, ...)? 
-  welke factoren binnen de organisatie hebben invloed op de innovatie van de 
innovatieve SME? 
 
Blok 'Embeddedness' - de positie van innovatieve SMEs in het nationale innovatiesys-
teem  
−  waar zoekt/vindt innovatieve SME kennis en/of informatie op het gebied van inno-
vatie? 
−  welke knelpunten doen zich voor bij het zoeken/vinden van kennis en/of informatie 
op het gebied van innovatie? 
−  werkt de innovatieve SME samen op het gebied van innovatie? 
Indien ja: 
-  met andere bedrijven?  
-  wat zijn dat voor bedrijven (Soort:toeleveranciers, afnemers, klanten? Groot-
te:groot, klein? Terrein: op andere (technologie-)gebieden, aanverwante? Loca-
tie: in de regio, nationaal of internationaal?) 
- met  kennisinstellingen? 
Indien nee: 
-  waarom niet? Redenen (controleer of het bewuste keuze is of dat er bottle-
necks zijn)? 
-  zou de innovatieve SME wel willen samenwerken? 
- Indien  ja: 
- waarom? 
-  wat belemmert de innovatieve SME in het aangaan van samenwerking 
−  maakt de innovatieve SME deel uit van een ondernemersnetwerk (breder dan alleen 
op het gebied van innovatie)? 
Indien ja: 
-  wat voor soort netwerk is dit (van andere bedrijven in de branche, Rotary Club, 
sportclub, anders te weten: ...) 
-  wat zijn de redenen om lid te zijn van zo'n netwerk 
-  welke heeft deelname aan het netwerk op uw bedrijfsvoering? (Vaardigheden, 
toegang tot kapitaal/personeel/..., anders te weten) 
 
Blok 'Interaction' - kenmerken van samenwerking door innovatieve SMEs 
−  wat zijn de redenen om het samenwerkingsverband aan te gaan? 
−  wat is de aard van het samenwerkingsverband (gericht op welke activiteiten: R&D, 
marketing, product(ie), ...)? 
−  Hoe lopen de kennisstromen in het samenwerkingsverband? Doel is om de positie 
(bron, bestemming, intermediair) van de innovatieve SME in het samenwerkings-
verband te bepalen. 
−  waar loopt u als klein bedrijf tegenaan bij samenwerking (knelpunten)? Doel is om 
te bepalen of samenwerken moeilijk (duur, veel inspanning) is, wat erbij komt ki-
jken(hoe de zaken geregeld zijn (afspraken op papier of informeel)), of omvang van 
de SME een rol speelt, anders te weten: ... 42   
−  Indien aan de orde: wat zou er volgens de innovatieve SME moeten gebeuren om 
samenwerking te stimuleren en effectiever te laten verlopen? 
 
Blok 'Institutions' - welke randvoorwaarden/omgevingsfactoren hebben invloed op 
innovatie door innovatieve SMEs 
−  welke factoren zijn van invloed op uw innovatie-activiteiten 
-  financiële randvoorwaarden (doorvragen: waarom is 'geld' een issue?)  
-  wet- en regelgeving, inclusief octooien 
-  andere randvoorwaarden (bijvoorbeeld scholing)? 
-  wat zou er volgens de innovatieve SME moeten gebeuren om zijn innovatie- 
activiteiten te stimuleren en effectiever te laten verlopen? 
 
   43 
The results of EIM's Research Programme on SMEs and Entrepreneurship are published 
in the following series: Research Reports, Strategic Studies and Publieksrapportages. 
The most recent publications of all three series may be downloaded at: 
www.eim.nl/smes-and-entrepreneurship. 
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